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(54) NEW ANTICANCER AGENT TRANSFER SYSTEM 

(57)Abstract Op 
PROBLEM TO BE SOLVED: To solve the problem of 
toxic side action of various cytotoxic anticancer agent ✓'CJ^N 
lacking a selective drug transfer system and to improve / 
the transfer efficiency of drug. • I* a" ' ^ * — 

SOLUTION: The new system for the transfer of an anti- VSwT 



cancer agent to a cancer cell is produced by using a new 
cancer treating compound expressed by general formula 
paclitaxel (or PEG-DOPE)-0-R-NH-R' [R is a m r J~ 

dicarboxylic acid residue; and R' is somatostatin analog]. ~ 




The compound can be synthesized by a solid phase ^* S&**r >■ 



process. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1] A formula : [Formula 1] 

AcQ jo 




R — NH — R' 

-C(0)-(CH 2 ) n -C(0)- (however, n 0-7) and R' are among [type, and R is the residue of 
somatostatin analog peptide. The compound shown by]. 

[Claim 2]The compound according to claim 1 in which somatostatin analog peptide is chosen 
from octreotide (SEQ ID NO:1), run REOCHIDO (SEQ ID NO:2), and BAPUREOCH1DO (SEQ ID 
NO:3). 

[Claim 3]The compound according to claim 1 or 2 whose R is -C(0)-(CH 2 ) 2 -C(OH 
[Claim 4]A formula : o 

As for 22-220 and R\ in -C(OMCH 2 ) n ~C(Oh (however, n 0-7) and m, residue of somatostatin 
analog peptide and R" are [ the inside of [type, and R ]. 





It comes out A compound shown by]. 
[Claim 5]A formula :[Formula 2] 




-C(OMCH 2 ) n -C(0)- (however, n 0-7) and R' are among [type, and R is the residue of 
somatostatin analog peptide. The compound shown by]. 
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[Claim 6]The compound according to claim 5 in which somatostatin analog peptide is chosen 
from octreotide (SEQ ID N0:1), run REOCHIDO (SEQ ID NO:2). and BAPUREOCHIDO (SEQ ID 
NO:3). 

[Claim 7]The compound according to claim 5 or 6 whose R is -C(OMCH 2 ) 2 -C(0)-. 
[Claim 8] Liposome containing the compound according to any one of claims 5 to 7. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3Jn the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] Field this invention of an invention combines a new carcinostatic substance transmission 
system, especially a somatostatin analog with carcinostatic substances (for example, taxol 
(paclitaxel (paclitaxel)) etc.), and relates to the system the carcinostatic substance concerned 
was made to be delivered to a target cancer cell by it specifically. 

[0002] Since the cytotoxic carcinostatic substance of many statement of a pertinent art lacks 
the common problem, i.e., an alternative drugs transmission system, it has the problem of 
demonstrating the toxic-like side effects. By using endocytosis ligand (endocytotic) as a carrier 
for making the cancer cell which is a target point to a carcinostatic substance, the toxic-like 
side effects can be avoided and the transmission efficiency of the drugs concerned can be 
improved notably. 

[0003]Somatostatin functions via the cell membrane receptor known as a somatostatin receptor 
(SSTR). Excessive manifestation of these receptors is carried out on the surface of a certain 
kind of cancer cells (for example, carcinoid, islet cell adenoma, paraganglioma, a pulmonary small 
cell carcinoma, etc.). Since it has interest owner ****** in this way, a somatostatin analog can 
be used as a carrier system to which a malignant tumor cell to which drugs act on those cells 
specifically pointed. X-c[Cys-Phe-Trp-Lys-Thr-Cys]-X, The sign of the somatostatin analog 
containing X-c[Cys-Tyr-D-Trp-Lys-Val-Cys]-X or X-c[Cys-Phe-D-Trp-Lys-Thi^Cys]-X is 
carried out by coloring matter or radionuclide, Visualizing and monitoring the tumor which reveals 
SSTR is reported. A somatostatin analog has a size smaller than the original somatostatin, and 
its compatibility over a somatostatin receptor is high, and it is more preferred than the original 
somatostatins about the above-mentioned application from the place whose stability is size. 
[0004]A somatostatin analog [ like octreotide (octreotide), run REOCHIDO (lanreotide), and 
BAPUREOCHIDO (vapretotide) ] whose abstract this invention of an invention is, It is related 
with the combination through a covalent bond or physical prehension with a carcinostatic 
substance like paclitaxel. Namely, :X-0-spacer NH-peptide whose this invention compound is 
what has the following general structure (the inside of a formula and X are the monomers for 
making the lipid or the polymer matrix for making a carcinostatic substance and liposome form). 
[0005]Generally this invention X-c[Cys-Phe-Trp-Lys-Thr-Cys]-X, X-c[Cys-Tyr-D-Trp-Lys- 
Val-Cys]-X-c [ X or ] [Cys-Phe-D-Trp-Lys-Thr-Cys]-X Use the somatostatin analog which 
has the becoming arrangement and provide the new system for transmitting a carcinostatic 
substance to a cancer cell, composition of a somatostatin analog — Fmoc (9-fluorenyl 
carbomethoxy) — it can carry out by a solid-phase-peptide-synthesis on a plane by law. For 
example, like carcinostatic substances (for example, paclitaxel, doxorubicin, camptothecin, etc.), 
Transmitting to a target cell makes the compound of the request whose intention it has react to 
the spacer which has a carboxyl end group, it makes the complex of drugs and a spacer form, 
and ranks second, Coupling of the complex concerned is carried out to the amino terminal of 
somatostatin analog peptide on resin, and the last results object, i.e., a drugs-spacer peptide as 
shown in Drawing 1 , is made to form. 

[0006]This invention provides the method of compounding further the combination shown by a 
DOPE-PEG-spacer somatostatin analog. 
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The combination concerned is useful to preparation of a liposome drug agent transmission 
system, as shown in Drawing 1. 

[0007]The various new features about this invention are pointed out to the claim which is making 
a part of indication of this application specification. The detailed statement including the drawing 
which the concrete purpose etc. which are attained by this invention, its operational advantage, 
and its use twist and is shown below for a good understanding, and the concrete embodiment of 
this invention should be taken into consideration. 

[0Q08]:Fmoc whose meaning of the detailed explanation cable address of a desirable mode is as 

follows: 9-fluorenyl carbomethoxy; 

Trt: Triphenylmethyl; 

Thr-ol: All [ SUREONINA ]; 

Phe: Phenylalanine; 

Cys: Cystein; 

Thr Threonine; 

Lys: Lysine; 

Trp: Tryptophan; 

DbetaNal: D-beta-(2-naphthyl) alanine; 
TFA: Trifluoroacetic acid; 
DMF: N.N-dimethylformamide; 
THF: Tetrahydrofiiran; 

HBTU: 2-(1H-benzotriazol 1-ylM. 1 and 3, 3-tetramethyl RONIUMU hexafluorophosphate; 

DMAP: 4-dimethylaminopyridine; 

ACN: Acetonitrile; 

DCM: Dichloromethane; 

TIS: Triisopropyl silane; 

PEG: Polyethylene glycol; 

DOPE: Dioleoyl phosphatidylethanolamine; 

MTT: 3-[4,5-dimethylthiazole 2~yl]-2,5-diphenyl teterazolium bromide. 
[0009]In order for the activity of a carcinostatic substance to form the fully held stable 
combination, it is attained by using a dicarboxylic acid spacer like glutaric acid. One carboxyl 
group of a spacer forms the hydroxy group (for example, 2 -OH radical of paclitaxel) and ester 
bond of a carcinostatic substance, and the carboxyl group of another side forms the proper 
amino group and carvone amide group of a peptide carrier (for example, SOMASUTACHIN 
analog). May be used in order for all the somatostatin analogs which have N-terminal amino 
group of isolation to make it combine with a carcinostatic substance etc. via a spacer, but 
Especially a desirable peptide carrier is the octreotide, run REOCHIDO, and BAPUREOCHIDO 
which are somatostatin analogs, and this is because they have high compatibility to the Homo 
sapiens somatostatin receptor subtypes 2, 5, and 4, respectively. The arrangement of these 
three desirable somatostatin analogs, : which is as follows — octreotide: . D-Phe-c[Cys-Phe-D- 
Trp-Lys-Thr-Cys]-ThKol) run REOCHIDO: DbetaNal-c [Cys-Tyi-D-Trp-Lys-Val-Cys]-Thr- 
NH 2 BAPUREOCHIDO: . D-Phe-c[Cys-Tyr-D-Trp-Lys-VahCys]-Trp-NH 2 [0010]The 

somatostatin analog used for the purpose of this invention may be obtained from what [ was 
compounded using publicly known art by the technical field concerned ], thing [ which was 
extracted from the natural community ], or commercial supply origin (Peninsula, neo cis- 
TEMUSU, a sigma, and BASF). The list of usable somatostatin analogs is indicated, for example 
to the volume Weil and on Muller and Thorner "Somatostatin" (1992). 
Let the contents be a part of a statement of this specification. 

Preferably, somatostatin peptide is compounded using a conventional solid-phase-synthesis 
method. 

[001 1]By combining the desired compound X with one side of two carboxyl groups of the 
dicarboxylic acid spacer R, and combining a somatostatin analog with another side according to 
this invention, General formula :X-0-R-NH-R'[R is -C(0)-(CH2) n-C(O)- (n is 0-7) among a 
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formula, and R' is the residue of somatostatin peptide. The results object expressed with] is 
acquired. As long as a somatostatin analog is elongated with the amino acid derivative which has 
a basis like the thio group of isolation, or a carboxyl group in N-end, Formula: The compound 
shown by NH 2 -<CH 2 ) n-COOH f NH 2 ~(PEG)-COOH. HOOC-(PEG)-COOH, or HOOC-X- 

maleimide can also be used as a spacer. 

[0012]The desirable compound X is a formula. : [Formula 3] 




OH Ofil 



It comes out, and it is carcinostatic substance paclitaxel expressed, or forming liposome under 
the after-mentioned condition is known, and it is a formula. : [Formula 4] 




It is PEG-DOPE come out of and expressed. 

[0013]In addition to the above-mentioned compound, other compounds which can form the 
carboxyl group and ester bond of a spacer can be used for the purpose of this invention. 
[0014]paclitaxel — refining of commercial supply origin (for example, *o**^*awc**-** years 
Squibb) to natural resources — or it can compound and obtain with publicly known art by the 
technical field concerned. Generally it is available also in PEG or DOPE. 
[001 5] After making drugs and the combination of somatostatin form via a spacer, the biological 
activity is examined by cell cultivation. 

[001 6]Drawing 2 is a fluorescence microscope photograph figure for which the thing to which 
octreotide receives MCF-7 cell, and which is not combined to a CHO cell although it carries out 
and joins together specifically is shown. The panels A and C and the panels E and G show the 
gestalt of MCF-7 cell and a CHO cell, respectively. The panel B, D, and F respectively 
corresponding to the panels A, C, and E [ G and ] and H show the fluorescein labeling octreotide 
combined with MCF-7 cell and a CHO cell. With fluorescein labeling octreotide 100microg, after 
incubating MCF-7 cell and a CHO cell for 30 minutes at 4 ** among 1 ml of buffer solution, a cell 
is washed by PBS, and it fixes with paraformaldehyde 4%, and observes with a fluorescence 
microscope. As shown in the panels B and F, octreotide is not combined with a CHO cell 
although it combines with MCF-7 cell (panel B) (panel F). The octreotide combined with MCF-7 
cell disappears under existence of superfluous non-labeling octreotide, and competes with 
labeling octreotide (panel D). Octreotide is not combined with a CHO cell even when a CHO cell 
is able to give high-concentration labeling octreotide. 

[00 1 7] It is shown that the labeling octreotide combined with MCF-7 cell internalized Drawing 3 in 
MCF-7 cytosol through somatostatin receptor-intervention endocytosis after incubating at 
labeling octreotide 1 0Omicrog/ml and 37 ** for 1 hour. 

[0018]In Drawing 4, octreotide joint paclitaxel shows anti-cancer activity equivalent to 
uncombined paclitaxel through destruction of the microtubule formation of a cell. The panel A 
shows [ in / the bottom of existence of octreotide joint paclitaxel / in / the bottom of the 
absence of ten to 6 paclitaxel, or existence (A1) (A2) / in MCF-7 cell / (A3) ] destruction of the 
tubulin in intracellular [ concerned ]. Bar = 20 micrometers. B and C are what shows the 
chromatin condensation in a self-destructive (apoptotic) cell, . Dyed the transmission electron 
microscope photograph figure (B;X7,500;bar = 500 nm) or core of the hyperfine structure of self- 
destructive MCF-7 cell by the HOECHST 33258. ; which is a fluorescence microscope 
photograph figure (C;bar=10micrometer) — in addition, MCF-7 cell is a case where it processes 
for one day by octreotide joint paclitaxel (B3 and C3), when [ which was not processed by ten to 
6 paclitaxel ] it case (B1 and C1) or processes (B-2 and C2). 
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[0019]Drawing 5 is what shows the cell singularity of octreotide joint paclitaxel, The panels A1 
and B1 are the cases of unsettled MCF-7 cell and a CHO cell, respectively. The panel A2 and 
B-2 are the cases of MCF-7 cell processed for one day by paclitaxel (10-5M), and a CHO cell, 
respectively, and panel A3 and B3 are the cases of MCF-7 cell processed for one day by 
octreotide joint paclitaxel (10-5M), and a CHO cell, respectively. Unlike paclitaxel of the isolation 
which brings about the death of MCF-7 cell or a CHO cell, octreotide joint paclitaxel brings 
about only the death of MCF-7 cell, and as shown in panel A3 and B3, it does not bring about 
the death of a CHO cell. ;bar cell death is indicated to be by an arrow = 20 micrometers. 
[0020]The new somatostatin binding compound of this invention may be used in the state of the 
constituent containing the carrier permitted in [ as the compound concerned ] medicine as a 
cancer disease treatment agent by prescribing a medicine for the patient to a cancer patient 
[0021] Although the following examples explain the embodiment of this invention further, the 
range of this invention does not receive restriction according to this example. 
[0022]Synthetic paclitaxel (0.43g;0.5mmol) and the glutaric acid anhydride (0.86g;6mmol) of 
example 1 paclitaxel glutaryl octreotide were melted in 5 ml of pyridine, and it stirred at the room 
temperature for 3 hours. It was made to evaporate to dryness under reduced pressure at the 
time of ending reaction. Residue was processed and filtered under stirring for 20 minutes with 20 
ml of water. Settlings were remelted to acetone and the micro crystallite (0.42g; 86% yield) of the 
paclitaxel GURUTA rate was obtained for water. [M+H] + m/z=968Da was given by ESM as a 
result of analysis. The paclitaxel GURUTA rate complex has the following structure. :[Formula 5] 

o AcO p oh 



[0023]The arrangement of octreotide is compounded by the solid phase technique which uses 
Fmoc, It is what has the following aggregate chain, a certain :NH 2 — by -D-Phe-Cys(Trt)-Phe- 

D-Trp-Lys(Mtt)-Thr-Cys(Trt)-Thr^ol-acetal cyber^amide resin (O.lmmol) .HBTU. The 4-mol 
equivalent weight of the activated paclitaxel GURUTA rate was applied as the 9th amino acid 
derivative, and coupling was carried out to octreotide. The terminal point of the reaction was 
monitored using the ninhydrin reaction which measures the isolation amino group which 
decreased in N-end. 

[0024]Cleavage of the peptide bond object from amide resin was performed 1% TFA/5% using 
TIS/DCM. 1 5% pyridine / methanol neutralized, diluted with pH 7.5 buffer solution, disulfide 
formation was made to complete, it freeze-dried, and the compound which cleft obtained 1 35 mg 
of crude things. HPLC which uses a preparative column and an ACN/H 2 0 elution system can 

refine this further. [M+H] Wz=1969Da was given by ESM as a result of analysis. The results 
object concerned has the following structure. : [Formula 6] 




o 
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[0025]The 4-mol equivalent weight of synthetic 5-carboxy-fluorescein (0.4mmol) of example 2 
fluorescein octreotide as an amino acid derivative, Fmoc Chemistry. Coupling is carried out to 
the aggregate chain of the NH 2 -beta-Ala-D-Phe-Cys (Trt)-Phe-D-Trp-Lys(Mtt)-Thr-Cys(Trt)- 

Thr-ol-acetal cyber-amide resin (O.lmmol) compounded with the peptide synthesis machine to 
be used. Cleavage of the peptide bond object from amide resin was performed 95% TFA/5% using 
TIS. After evaporating the bottom TFA of decompression, ice-cooling dry ether was added and 
peptide was settled. ****(ing) settlings — sintering glass — a funnel — cold ether washed in the 
top and the acetic acid solution extracted 20%. The peptide results object was diluted with the 
ammonium acetate solution to about 1 mM 5%, pH was adjusted to 7.5 with ammonium hydroxide 
(25%), and disulfide formation was performed. The sample was freeze-dried and it powdered. 

[M+H] + m/z=1448Da was given by ESM as a result of analysis. 

[0026]The composition PEG (g [ 1 ], O.Smmol) and the succinic acid anhydride (0.1 g f 1mmol) of 
example 3DOPE-PEG-octreotide were dissolved in THF by addition of DMAP. This solution was 
stirred at 50 ** under flowing back for 6 hours. It was made to evaporate under decompression 
of a solution after ending reaction, PEG was obtained, and the flash 

chromatography of the residue on silica gel refined this. PEG (0.4mmol) of four 

mol equivalents, and DOPE (0.4mmol) of four mol equivalents, NH — as the 9th and 10th amino 
acid derivatives to a 2 -D-Phe-Cys(Trt)-Phe-D-Tn>-Lys(N^ 

cyber-amide resin aggregate (O.lmmol), Coupling was carried out one by one. Cleavage of the 
peptide bond object from amide resin was performed 1% TFA/5% using T1S/DSM. 15% pyridine / 
methanol neutralized, and diluted the compound which cleft with pH 7.5 buffer solution, it made 
disulfide formation complete, was freeze-dried, and the crude things which have the following 
structure were obtained : [Formula 7] 




This thing was used for preparation of liposome. 

[0027]Example 4 liposome-preparation liposome was prepared by lipid / surface-active agent 
mixed micelle, and was given to the adjusted dialysis. The 10-ml chloroform / ethanol (capacity 
factor 2:1) solution of JISUTE aroyl phosphatidylcholine (DSPC) / cholesterol / DOPE-PEG- 
octreotide (mole ratio 10:1:1), It mixed with sodium cholate (lipid / cholate mole ratio 0.6), and 
was made to evaporate to dryness at 55 ** among a round bottom flask and under 
decompression. 1 0mM phosphate buffer pH7.4 (5 ml) was distributed, and the remaining thin film 
was adjusted to ionic strength 0.16. The mixed micelle was formed automatically. After carrying 
out short-time equilibration, the mixed micelle solution was dialyzed at 60 ** for 24 hours by the 
mini -**** prep (MJNI-UPOPREP) (Sialomed, Inc., USA) which uses the cellulose disk film of 
1 0,000 molecular-weight cutoff. Thus, the prepared liposome was directly used for assay. 
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[0028]In the case of the carcinostatic substance encapsulated to liposome, the doxorubicin in 
the case of hydration at a rate of PL in 1.55mM ammonium sulfate solution / doxorubicin =10/1 
(w/w). In addition to the dry thin lipid membrane (thin lipid film) in a round bottom flask, the 
incubation was carried out at 60 ** for 24 hours. The TSKHW40 gel column equilibrated with 
1 23mM sodium acid citrate (pH=5.5) separated encapsulation liposome and the isolation 
doxorubicin. The concentration of the encapsulation doxorubicin was measured by 
spectrophotometry (wavelength = 490 nm), 

[0029]This invention is not limited by the mode of the above-mentioned implementation 
mentioned as an example, is in the scope of protection defined by the claim, and can be changed 
variously. 
[0030] 

[Layout Table] 

SEQUENCE LISTING <110> ACADEMIA SINICA<120> A Novel Anti-cancer Drug Delivery 
System< 130> 172394<140><141><160> 3 <170> Patentln Ver. 2.1<210> 1<211> 8< PRT[ 212> ] 
<220> <223> Xaa=ThKol) <400> 1Phe Cys Phe Trp. Lys Thr Cys Xaa1 5 <210> 2<21 1> 8<212> 
PRT<220> <223> Xaa=beta-(2-naphthyl)alanine< 400> 2Xaa Cys Tyr Trp Lys Val Cys Thr 1 5 
<210> 3<211> 8<212> PRT<400> 3Phe Cys Tyr Trp Lys Val Cys Trp 1 5 



[Translation done.] 
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[0004] ^ct)S^ 

*?hM-^K (octreotide) „ 7^*^ 
H (lanreotide) feller M"-fF ( vapretotide) 

X-0-X^-^ — NH-^rf- F 

ft*) . 

[0005] — jKCC. #5MH{±, X-c(Cys-Phe-Trp-Lys- 
Thr-CysH. X-c[Cys-Tyr-D-Tr^Lys-Val-Cys)-X 4fc 
iiX-c ( Cys-Phe-D-Tr^Lys-Thr-Cys) -X& 5 £94 £ -ft? £ 

hX^f-y®K«c^figa, Fmoc 



3 B«te* £ SJBi±T y v f x 9 * yfflm^r* F <n 

[0006] #3fc9iW:, DOPE-PEG-X^-^—y 

[00073 ^^tcw-rss^^frffl^aii, *n 

frPSH£fa»tf#& S *i* *S 4 . 
[ 0 0 0 8 ] if* L^SS«^)P»ffl*K«fl 



Fmoc : 9-7/M-1/-/M h*^*;^-/!/ ; 

Trt: h»j7x-;^^-;U; 

Thr-ol : XM"— ^-/P ; 

Phe: 7x-;l/77->' ; 

Cys : yXf^ V ; 

Thr: .XW^-y ; 

Lys : V W ; 

Trp: hV7h7r>; 

DjSNal : D-J3- (2-1r~?^)V) Ty-> ; 

TFA: MJ7/ktnffl«; 

DMF : N . N - S/pC -?-/WvUA7 5 F ; 

THF: Th^tFn^^y; 

HBTU : 2- (lH-KyW)T^-)V-\->{)V) - \, 1, 3, 3~F 
h 7 ^ f n-^) AM 1 7 Wo *X 7 x - h ; 



DMAP 

ACN 

DCM 

TIS 

PEG 

DOPE 

MTT : 



3-(4. 5 - ^ +)V+7V-)V -2-A)V\-2, 5-y7x-^f 



[0009] mfi/Jt\<n&m*+mzm$ztitz. 



(4) ^2 002-4 7298 (P2OO2-40YA) 



mmnmte . ifcot o x-h h 

%9 Y UsH- H : D-Phe-c(Cys-Phe-D-Trp-Lys-Thr-Cy 
s)-Thr(ol) 

5>U*?-}< : Dy9Nal-c(Cys-Tyr-D-Trp-Lys-Val-Cy 
s)-Thr-NH 2 

A'TU^ff-H : D-Phe-c(Cys-Tyr-D-Trp-Lys-Val-Cys) 
-Trp-NH 2 

[0010] XminBNWfcMZ&fQZtl&VVYA 

sf> frb'&htitz^nx'hix^. ftffl^rsg^yv 

FX^fySgfttW'JXMl fllxtfWeil.Muller and 
ThornerU r Somatostatin j ( 1992 ) (CIS® § tiX ti 

[00 11] HirMcoft^tix^^^ 
tfyigX'*— t- Rff) 2 OO^** x;W«c7)-^r i: & 



X-0-R-NH-R' 

R(i-C(0)-(CH2)n-C(0)- ( n(±0~7 ) ffcO, 
R' ltV?hZ?1-y'<71-\<(r>jmx-b&. ]X'$kZ 

TS yffflWK'C«*3il4IB l J . * : NH 2 -(CH 2 )n-COO 
h\ NH 2 -(PEG)-C00h\ HOOC-(PEG)-CO0HX»iHOOC-X--7l/ 

[00 1 2] jfiUMt^llXli. ^: 
HL3] 

O AeO O oh 




OH OBz 



Hfc4] 




l-O^jji^YlOCHiCH,).' 




r 



•C^§iXl>PEG-DOPET'*>l. . 
[0013] JUELfcflAftteHlrt., x^- f-<ni])V 

[ o o 1 4 ] y ***/Hi, ffiSttftttTC ( Witf 
rnxw^-^-f-x-x^y) 

&lZtWX'Z&. PEG^DOPE t> -J&lCA^tgrfc 
[00 15] fr-Srfl-l/t, ^Jtyvhx^f- 

[0016] * 2 0tt, h V*f- V1MX-lWmz 

m-ixmmz£is?z>tf, am&£m,x\3taG 

(&-$-*> a*/pb. d, FMfwt, m-imm&vwffl 

•t. MCF-7*iSatCH0W$-, >«MW? 
hU^f-Hl OO^gfcJt^ g«lml+. 4'CT- 
3 0flW A *v- H L£f£. 1UB£ P B STifcfr 
U 4%A-7^A7^ft h'T'B^L. 

am-mmum-st aa* (a^bk cmmtzitm 



(A'*/W?) . MCF-7»Kf#£l,£*? 

1 0 0 1 7 ] *30tt, MCF-7HBBfc«teUfcflMfl# 

I^M-^bWKlOOjug/m 

1 1 3 7trciB9itw y^fa^- h Uzmza^x. v 

CF-71M YV)VWZ?tfLttX,tZZ\ t JitfcOTW. 
[0 0 18] m4mt,Z}5^X. *?V\s*1-Y1&&V 

v?**Mt. MMowb'mf&wmmmLx . im 

*/UA«. MCF-7«*< 1 0 - 6 A? "J 

«T (Al ) XWftT (A2) t*5V^T«L<U^^ 

hU^-f-Kte^^ 'J ^Jf-fe/^^T (A3) ttJV^ 

Bar=20^m. BtCli:, gj^W (apoptotic) 

F-7«Bac7)SI»«Ji<5023iSm^»^S;ia ( B ; 
X 7 , 5 0 0; bar=500nm).Xt2&£^*X h 3 3 2 5 8 

■WftfeLfc. S5OTJ:^KI1 ( C ; bar=10//m) 
h ; MCF-7««, 1 0 - 6 A? y ^df-b/UT% 
ILW'o^ (Bit CD XttJMILfc*^ (B2tC 
2) «L<<i^^ hU^f-HHS^^u^^-fert' (B3t 



(5) H2 002-47298 (P2002-4A) 



C3) T 1 BfflWM Ltzl&SX'bh. 
[00 1 9] *9Y\s*+Ym&>W** 

-eft-PiX*S!lSMCF-7Sifai:CHO«<7)*^t'2bO, 
;l/A2fc B2{±-eit^<V?^ 'J**-fe/t' (10-5M) T'l 
SPIL^MCF-7*Bflai:CHQSailB<?)^f*0. A*^A3fc 
B^ix-fii*? F U*f- K8r*/i? K ?*-fe/MlO-5 
M) f 1 B fSMS t fcMCF-7 W t CH0«<7)i§£T'£ S . 
MCF-7«^CH0WSaO5E £ t S> tiffin 0 f * -fe 
/l/k \tW£ •) , jT ^ h U^r f - F V U * =*f -fe/Ki, 
MCF-7«cOJEc7)^$r t h L , ^*;PA3i: B3C:^£;ft. 

[0020] *»«wK«y v hx^i-y^it^m 

[0021] *^Bflc0HSS®«$rStUlTO|li6MTl5i 
[0022] ^JSW 1 

iWf^+iA' (0. 4 3g ; 0. 5mm o \) b7lV 

( 0 . 86 g : 6mmo 1 ) $-t'J-/y 
5ml fc*a»U affl-C3«BHJIffLfc. RJE&71$. 
JiEK*»ftfflSttfc. 8j££*2 0m 1 T'2 0#ISM 

U *.iW)9**nv-y)V9v-v<r>m&& (o. 

4 2g ; 8 6%IR¥) ZWz. ^*fO^*, ESMfci 
0. [M+H] 'ra/z=968DaH^. ^ 'J 

h : 



[ft 5] 




[0023] M'sH-FOEflHi. ?mcZmm-?& 

£>S : NH 2 -D-Phe-Cys(Trt)-Ph^D-Trp-Lys(Mtt)-Thr-Cy 
s (Trt) -Thr-o 1-7-t ? -)V-*T4 A'-TSKVy'y 
(0. lmmo 1 ) . HBTUCtoTjgttitS^^iJ 
9**.)\>-y)V9 Is- b<7)4 *;H£l£g59 75 J tm 

[ o o 2 4 ] 7$ Yfflfct?hvy<-r+ FtS£tte>6ra 

Ji, irrFV5CTIS/DCHtttWL-CfT ! Srfc*ifc. MHU: 
ft^i, 15%fUxy/^^y-^T+fPL. pH7.5<9 

Afijv^t ACM/H t («iajjR ^flWWi HPLCt «t o T » 
fcS!"f £ -T h jWB** . tfffiOSSH, ESMtCj; 0 . [ M 
+ H]*m/z=1 969DaHifc. Sl£j£3Sft 

[fc6] 




H | | 

N-D-Phe-Cys-Phe-D-Trp— Lys— Thr— Cys— Thr(ol) 



[00 25] m&M2 

5-tllVilfc*/-7A'1t\s-*z<i y (0. 4mmo l ) <T> 
A*)l>m%.Z. T^yWm&WtLX. Fmoc Ch 
e m i s t r y £ffl^l>^7f-F£jittg-e£jitt£NH 2 - 
y9 - Al a-D-Phe-Cys (Trt) -Phe-D-Trp-Lys (Mtt) -Thr-Cys (T 
rt) -Thr-ol - 7-fe * A*-7 5 F U 0 . 1 



mmo 1 ) C0*-&#;«tC* y 7 >J 7$ F8J 
BA»4>tf!)^rf-F»^*OBB«i, 9 SZTFA/SCTISfctt 

*IXU &*S#7*n-F±T£x-T/l'T'ifcj*U 2 
OXBHMBflrCttHJUfc. ^7^Fl£*ftt£5%i1«?7 



(6) 182 002-47298 (P20 0 2-4e*$ 



(2 5%) T7. 5(cBI»U VXtVV < r-'J&fS; 
. ESMfcT j: 0 , [M + H] *m/z= 1 44 8Da£-5- 



ttz. 

[0026] mmmi 

DOPE-PEG-*? hU^t r-'?>£j£ 

PEG (lg. 0.5nm»l) k n^Ktl** (O.lg, lmmol) 

jfgiT. 5o°ac6Kjw#L^. $.mj&. mm 

OftSfLfc. 4*^S4^'lr:7v-:^-PEG (0. 4m 



mo 1 ) t 4 t^ift^DOPE (0. 4mmo 1 ) NH 
2-D-Phe-Cys (Trt) -Phe-D-Trp-Lys (Mtt) -Thr-Cys (Trt) -T 
hr-ol-T-fe^-zP-lMA'-TS Y\/ : JV$k£W (0. 
lmmo 1 ) fc*fl/C*9fttfiSl 0?)7$/&I^ft 
t LTs y7°'J yT'Stffc. TS Pttafrfea* 

Khtitz . BHI L fcfc^ttli , 1 5% f 'J x y * / - 

A-'CWdL, pH7.5«0jgfr?S-C^f?tT^X/l/7^ KJg 

: 

Ut7] 



Y 



D-rp 
*» 

hi—dyr-Tbtgl) 

[0027] !dt0!4 

SSL. PBSfifcafffcftLfc. yAf7D>(M^7 
r^v>a U >-(DSPC)/ai^Xra-^/D0PE-PEG-5r^ 
YVirf-Y (^e/PJtl 0 : 1 : 1 ) <7)1 0m 1 ?ootf 
/UA/x^y-;P (^Sit2 : 1 ) JSfflte, n-/H?:r 
MJ^A (IUf/3-;HBBt;HtO. 6) fcig^L, 

AS75X3t, JSJET, 5 5XXH8timaitfc. ft 
ofcffR*. 1 OmM'jyI?tg(f«?gpH7.4 ( 5m 1 ) 

tc^-^c^it. 4*y&£0. i6tiW8fLfc. fias-fe 
-fe/l#$£ 1 0,00 04HM# ■■/ Y^v<r>^)Vu-x 

r-f x rmz&mth s -- y xrv -v r (mini-lipopre 

P) (Si alomed , I nc . , USA) lz£ 9 6 0°CT2 4 l$flj®&r 
L£. Z<7)Xil l Zlxmklt: , JXV-J*$:W£T'yt 

SEQUENCE LISTING 

ACADEMIA SINICA 

A Novel Anti-cancer Drug Delivery System 
172394 



DOPE 

[0028] VXV-MZ*7±MtLtzm^m<n 

£ s H^y/ut'vy*. fcfacomz. 1. 5 5 mm™ 
r^^A««4iPL/K^y;ut # 2/y= 1 0/1 
(w/w)<0»&t\ A&7yX3*n&imE§iM$&(thi 
n lipid fili)fcjni, 24B$[g60 < CtM > y*juK- 

^3 yu 0 *r-fe;wty#y-A*jj:WiJ!BH*y;i/ 

£Vy£. 123mM^X>'i!thyW(pH=5. 
5 ) T'Wffc; Ut T S K H W 4 0 WW y AX'ftM I 
fc. ijr^MtV^V )V^y<r>mm:^m%mzX 

9«lJSUfc<*fi = 4 9 0nm) # 
[0030] 

[EM*] 



< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 



110> 
120> 
130> 
140> 
141> 
160> 
170> 
210> 
211> 
212> 
220> 
223> 
400> 



Patentln Ver. 2.1 

1 

8 

PRT 

Xaa=Thr(ol) 
1 



Phe Cys Phe Trp Lys Thr Cys Xaa 



(7) S12 002-47298 (P2002-4*A) 



1 5 
<:210>; 2 
<;211>; 8 
<:212>; PRT 
<;220>; 

<:223>; Xaa=beta-(2-naphthyl)alani 
<;400>; 2 

Xaa Cys Tyr Trp Lys Val Cys Thr 

1 5 
<;210>; 3 
<:211>; 8 
<;212>; PRT 
<;400>; 3 

Phe Cys Tyr Trp Lys Val Cys Trp 
1 5 

[nil mmt. vvbxt*>mm&£tozm 

[02] S20«i, MCF-7Sl^CH0ifflBa$r7yl/^Hr^ 

ZtLX H 0 ( B ) , MCF-7WSrjgf« ( i , ooo 
•titffi*^* (D) . CH0ffl»<OlB-Ctt, SSifif&b 



[04] 




FIG.4 



htvf (F ) , CixtO«Sr©aiS ( 5 0 0^g/ml) 

YlXi>^m%fr->fz (H) . fflROJBStt. A. 
C. EfcJ:^GlC^$iXTV^ ; Bar=2(Utm. 

[03] *3Hii» m-iwmz&.h7)V*\s*.4y- 

Jt-7 hU*+ Y(DfH^ti^t : Bar=5 urn, 
[04] *9YV*1-Y-&^i?*V-)V 

[05] ^50ti, #7 r-M"?- \-?y?df 



[05] 




FIG.5 



(8) ^2 002-4 7298 (P20 0 2-41gA) 



[01] 



[02] 




<<7T K 




K 



r 



DpNal^^T^I>TVp-i)^VtKCy»-ThrwNH2 ( y V K ) 

I 1 

D-Pb^C^Tyr-D-Ttp-Uys-VoK^s-Trp-NH, (/<rwtf K) 



■ » * .>»■• 

• • t •"'■•« • ■ 

• • • • 

1 


B 




D 




F 






H 



FIG 2 



FIG.l 



(9) ^2 002-4 7298 ( P 2 0 0 2 -4ch42A ) 




& * 



FIG.3 



(51)Int.Cl.7 

B 0 1J 13/02 



F I 

B0 1J 13/02 



(##) 



F 4C076 AA19 CC27 CC41 DD15H 

DD63H DD70L FF63 FF67 
FF68 

4C084 AA07 BA31 BA32 BA33 BA44 
DB11 MA24 NA03 NA06 NA10 
NAB ZB262 

4G005 AA07 AB21 BA20 BB11 DB22X 
DB22Y DC26X DC26Y DC43X 
DC43Y DC56Y DC56Z DC70X 
DC70Y EA03 

4H045 AA10 BA15 BA32 BA51 EA28 
FA34 FA51 



